Hydrodynamic Model Description
The hydrodynamic computations were performed using ADCIRC-2DDI, the depth integrated option of a set of twoand three-dimensional fully nonlinear hydrodynamic codes named ADCIRC [Luettich et al., 1992] . ADCIRC-2DDI uses the vertically averaged equations of mass and momentum conservation, subject to the hydrostatic pressure approximation. For the applications in this paper, we used the standard quadratic parameterization for bottom stress and neglected the baroclinic terms, the finite amplitude terms, as well as the advective and lateral diffusion/dispersion terms, leading to the following set of conservation statements in primitive, nonconservative form expressed in a spherical coordinate system Equations (1)-(3) are reformulated into a generalized wave continuity equation (GWCE) and are subsequently discretized using the finite element (FE) method [Lynch and Gray, 1979; Lynch, 1983; Kinnmark, 1984 (Figures 4a-6a ) than when the inverted barometer boundary condition is implemented (Figures 4b-6b) Figure  7 . In particular, the cross-shelf boundaries of the Florida coast domain are located in an area of significant surge where hurricane winds have driven water up onto the shelf. Even an inverted barometer forcing specified at these cross-shelf boundaries significantly underestimates storm surge elevations which physically occur at these boundaries and are represented using the Gulf of Mexico and Eastcoast domains. Since, the storm surge generated on the shelf by hurricane winds is not known a priori, an appropriate elevation boundary condition cannot be specified at cross-shelf boundaries, which comprise nearly the entire boundary of the small shelf domain. Consequently, a domain, such as the Florida coast domain, which is small in size relative to the spatial scale of a hurricane and is located primarily on the continental shelf cannot be used to obtain a physically relevant storm surge response. The response characteristics of a storm surge model of the continental margin are profoundly influenced by the domain size and the associated boundary conditions. The amplitude of the primar T surge varied significantly over the three domains examined. Furthermore, entire flow phenomena may be mere model artifacts and appear and disappear. In fact, a significant Helmholtz mode could be easily excited in the Gulf of Mexico model domain, while this is not the case in either of the other domains. Thus, in order to make meaningful statements about the physics, the modeler should be reasonably certain about the level of convergence that has been achieved, be it relative to grid discretization or, as in our study, domain size.
